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COMBINATIONS COMPRISING COX-2 INHIBITORS 
AND ASPIRIN 



This jnvention idates to phannaceiitical composMons and uses, in particular to 
pharmaceutical compositions for use in the selective inhibition of CX)X-2 activity and for treating 
conditions in mamtnak which are responsive to COX-2 inUtntion. 

It has been proposed to treat a condition selected from the group consisting of acute 
coronary ischemic syndrome, thrombosis, thromboonbolism, thrombotic occhision and 
reocclusion, transirat ischemic attack, and first or subsequent thrombotic stroke, in a patient 
having the condition, con9>rismg administering to the patient a tiier^eutically effective amount of 
an antiplatelet agent m coxnbination vdth a therapeutically effective amount of a COX-2 inhibitor 
(US Patent No. 6,136.804; Merck). This combination tiierapy is stated to provide enhanced 
treatment options as con^ared to administration of eith^ the antiplatelet agent or the COX-2 
inhibitor alone. Aspirin is identified as an antiplatelet agent tiiat may be used in tiiis combination 
ther^y and recommended for use at dosages geamiOy m the range from 75 mg up to about 325 
mg per day. It has now beea found, in accordance with the present mvention, Uiat diseases 
involving platelet aggregation, such as tiiose identiied above, may be treated or avoided during 
treatment with a COX-2 inhibitor if ttie COX-2 inhibitor is administered in combination wifli 
aspirin at dosages low^ tiian hitherto used; and ftirthermore that particular advantageous results 
are obtained if a 5-alkyl-2-arylaminophenylacetic acid derivathre COX-2 mhibitor is used in 
combination with aspirin as antiplatelet inhibitor. 

Accordingly the preset mvention provides a pharmaceutical composition for treatment of 
conditions in mammals whkh are responsive to COX-2 inhibition which comprises in combination 
an effective amount of a COX-2 inhibitor and low-dose aspirin, for simultaneous, sequratial or 
separate use. 

Fmther the invention provides die use of a COX-2 inhibitor for the preparation of a 
medicament, for use in combination with low-dose aspirin for treatment of conditions in mammals 
. which are responsive to COX-2 inhibition. 
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In a further embodiment the invention provides a method of treating a patient suffering 
fiom a condition whidi is responsive to COX-2 inhibition comprising admmistering to the patient 
an effective amount of a CX>X-2 inhibitor in combination with low-dose aq^irin. 

Yet faxAsi the invention provides use of low-dose aspirin to treat acute coronaiy ischemic 
syndrome, thrombosis, thromboembofism, thrombotic occlusion and reocchision, transient 
ischemic attack, myocardial in&rction, and first or subsequent thrombotic stroke, in a patioit 
having the condition, when the low-dose aspirin is administered in combination with an effective 
amount of a COX-2 inhibitor. Advantageously low dose aspirin is administered together with the 
COX-2 inhibitor for cardio-protection, e.g. m view of the anti-platelet aggregation activity of 
aspirin. 

In the present descrq>tion the term "treatment" mchides both prophylactic or preventative 
treatm^t as well as curative or disease modifying treatment, mchidmg treatment of patients at risk 
of contracting the disease or suspected to have contracted the disease as well as ill patients. In 
- prefeired embodim^ts of the invention ••treatment" comprises primary or secondary prevention of 
cardiovascular disease. 

The invention is general^ applicable to the treatment of conditions in mammals which are 
responsive to COX-2 inhibition. Fbr instance, for the treatment of cyclooxyjenase dependent 
disorders in mammals, inchiding inflammation, pyresis, pain, osteoarthritis, rheumatoid arthritis, 
migrame headache, neurodegenerative diseases (such as multiple sclerosis), Alzheimer's disease, 
osteoporosis, asthma, lupus and psoriasis. Moreover, COX-2 inhibitors are further usefol for the 
treatment of neoplasia particularly neoplasia that produce prostaglanduis or express 
cyclooxygenase, inchding both benign and cancerous tumors, growths and polyps. COX-2 
mhibitors may be employed for the treatment of any neoplasia as for exanqple as recited in . 
International Patent Application Publication No. WO 98/16227, published 23 April 1998, in 
particular epithelium cell-dmved neoplasia. COX-2 inhibitors are in particular useful for the 
treatment of liver, bladder, pancreas, ovarian, prostate, cervical, lung and breast cancer and, 
especially gastrointestinal cancer, for example cancer of the colon, and skin cancer, for example 
squamus ceD or basal cell cancers and melanoma. 
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The conqpositions. uses and methods of the present invention represent an in^mvenient to 
existing dierapy of conditions in mammals which are responsive to COX-2 ^diibition. 

In the piesent description the term 'low-dose aspirin^ means an aspirin dose of less than 75 
n^ per day, typical^ a dose in the range from about 70 mg down to about IQmg or less (e.g. at 
least about 5 mg) per day. Preferred low-dose aspirin dosages are in the range from about 20 n^ 
up to about 60 mg per day» more preferably from about 30 mg up to about SO mg per day. 

The COX'l inhibitors used in the pliarmaceutical conqpositions and treatment methods of 
the preset invention are typically those v/bkh have an ICso for OOX-2 inhibition less than about 
2pM and an ICso for COX-1 inhibition greater than about SpM» e.g. when measured in the assays 
described by Brideau et al.in Inflanmu Res, 45:68-74 (1996). Preferably the COX-2 inhiUtor has a 
selectivity ratio of at least 10, more preferably at least 40, for COX-2 mhibition over COX-1 
mhibitioa 

Thus, for example, suitable COX-2 inhibitors for use in the invention may inctade 
any of the COX-2 mhibitors identified in US patent No. 6,136,804; in particular the following 
con9)ounds or a phannaceutically accqitable salt thereof, or any hydrate thereof: rofecoxib, 
etoricoxib, celecoxib, valdecoxib, parecoxib, or a S-allgrl-2-aiylaminophenylacetic acid derivative 

COX-2 inhibitor, e.g. of formula I as defined below. ! 

} 

In a particular embodiment a COX-2 inhiUtor for use in the present [invention comprises a 
conipound of formula I 
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wherein R is methyl or ethyl; 
Ri is cUoTO or flaoro; 
R2 is hydrogen or flaoro; 

Rj is hydrogen, flnoro, chloro, methji ethji methosgr, ethoxy or hydroxy; 

R4 is hydrogen or fluoro; and 

R5 is chloro, fluoro, tiifiuoromethyl or methyl 

pharmaceutically acceptable salts thereof and 

pharmaceutically acceptable prodrug esters thereof. 

Particular confounds of fomnda I are those wherein R is methyl or ediyl; Rt is diloro or fluoro; 
R2 is hydrogen; R3 is hydrog^ fluoro, cUoro, methyl or hydroxy, R4 is hydrogen; and R5 is 
chloro, fluoro or methyl; pharmaceutically acceptable salts thereof, and pharmaceutically 
accq>table esters thereof. * 

A prefened embodiment relates to the compounds of formula I wherdn R is methyl or ethyl; R] is 
fluoro; R2 is hydrogen; R3 is hydrogen, fluoro or hydroxy; R4 is hydrogen; and R5 is chloro; 
pharmaceutically accq>table salts thereof; and pharmaceutically acceptable prodrug estors thereof. 

Another preferred embodiment of the invmtion relates to compounds of formula I wherein R is 
ethyl or methyl; Ri is fluoro; R2 is hydrogen or fluoro; R3 is hydrog^ fluoro, ethoxy or hydroxy; 
R4 is hydrogen or fluoro; and R5 is chloro, fluoro or methyl; pharmaceuticafly acceptable salts 
thereof, and pharmaceutically acceptable prodrug esters thereof 

Further preferred are said con9)ounds whereui R is methyl or ethyl; R| is fluoro; RrR4 are 
hydrogen or fluoro; and R5 is chloro or fluoro; pharmaceutically acceptable sahs thereof, and 
pharmaceutically acceptable prodrug esters th^mf. 

A further embodiment of the invention relates to the compounds of formula I wherein R is methyl 
or ethyl; Ri is fluoro; R2 is fluoro; R3 is hydrogen, ethoxy or hydroxy; R4 is fluoro; and Rs is 
fluoro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable prodrug esters 
thereof. 
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Another prefared embodiment of the invention relates to the compounds of fonnula I vfhtr&n R 
is methyl; Ri is fiaoro; R2 is hydrogen; R3 is faydrogra or fhioro; R4 is hydrogen; and Rs is cUoro; 
pharmaceutically acceptable salts thereof, and pharmaceuticalty accq)table prodrug esters thereof. 

Particular embodiments of the invention relate to compounds of formula I 

(a) wherein R is methyl; R| is fluoro; R2 is hydrogen; R3 is hydrogen; R* is hydrogen; and 
R5 is chloro; pharmaceutically acceptable salts theareof, and pharmaceutically acceptable prodrug 
esters thereof, 

(b) wherein R is methyl; Ri is ftaon);R2 is Iqrdrogen;R3 is ftaoro; 1^4 is hydrogen;^ 
is chloro; pharmacoitically acceptable salts thereof, and pharmaceutic^y accq)lable prodrug 
esters thereof, 

(c) vAerem R is ethyl; R| is fluoro; Rj is fluoro; R3 is hydrogen; R4 is fluoro; and R5 is 
fluoro; pharmaceutically acceptable salts thereof; and pharmaceutical^ acceptable prodrug esters 
thereof; and 

(d) wherein R is ethyl; Ri is chloro; R2 is hydrogen; R3 is chloro; R4 is hydrogen; and R5 is 
methyl; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable prodrug esters 
thereof. 

The genial definitions used herein have the following meaning within the scope of the preset 
invention 

The compounds of formula I are UV absorbers and are useful for blocking or absorbing 
UV radiation; for instance, for the treatment and prevention of sunburn, e.g. in suntan products 

The compounds of formula I may also be used in ocular applications which include the 
treatment of ocular disorders, in particular of ocular inflammatory disorders, of ocular pain 
including pain associated with ocular surgery such as PRK or cataract surgery, of ocular allergy, 
of photophobia of various etiology, of elevated intraocular pressure (in glaucoma) by inhibiting the 
production of trabecular meshwork inducible glucocorticoid response (TIGR) protein, and of dry 
eye disease. 
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In a second aspect tbe invration also provides a phannaceatical conqK>sition for treatnient 
of conditions in mammals which are responsive to CX>X-2 inhibition whidi con^rises in 
comtnnation an effective amount of a co^^)ound of formula I or a pharmacentically acceptable salt 
or prodrug thereof and an effective amount of aspirin, for simultaneous, sequential or separate use. 

Further the invention provides the use of a compound of formula I or a pharmaceutically 
accq>table salt or prodrug thereof for the preparation of a medicament, for use in combination 
with an effective amount of aspirin for treatment of conditions in mammals which are responsive 
to CX)X-2 inhibition. 

In a yet further embodim^t of this second aspect the invention provides a method of 
treating a patient suffering from a condition which is req)bnsive to COX-2 inhilntion con^rising 
administering to the patient an effective amount of a con^und of formula I or a pharmaceutical^ 

accq;>table salt or prodrug thereof m conibination with an effective amount of aspirin. 

. . • • • • * 

The "effective amount of aspirin" for use in this second aspect of the invention includes 
those amounts commonly known and used by physicians when using aspirin as an anti-platelet 
agent Conveniently the "effective amount of a^irin'* is ^erally in the range from about IQmg to 
about 40Qmg, more usually from about 7Smg to about 325 mg per day. For exanq>le, the 
con:q)osition of this second aspect may contain 75 mg, 80 mg, 16Qmg, 25Qmg or 325 mg of 
aspirin. 

Pharmaceutically accq)table salts of the compound of formula I are preferably salts with 
bases, convoiiently metal salts derived from groups la, lb, Ila and lib of the Periodic Table of the 
Elements, including alkali metal salts, e.g. potassium and especially sodhim salts, or alkaline earth 
metal salts, preferably cateium or magnesium salts, and also ammonium salts with ammonia or 
organic amines. 

The Agents of the Invention (a. the COX-2 ihhiUtor and the low-dose apirin or b. the 
conGpound of formula I or phannaceuticaly acceptable salt or prodrag thereof and efifective 
amount of aspirin) are preferably used in the form of pharmaceutical preparations that contain the 
relevant ther^euticaDy effective amount of of each actwe ingredimt (either separately or in 
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combination) optionally togetfaor with or in admixtare with inorganic or organic, solid or liquid, 
phannaceutically acceptable carriers which are suitable for adndnistratba The CX)X-2 inhiMtor 
and asinrin active ingredioits may be present in ttie same pharmaceutical conq)ositions, though are 
preferably in separate pharmaceutical compositions. Thus the active ingredients may be 
adnmiistmd at the same time (e.g. simultaneously) or at different times (e.g. sequential^) and 
over different periods of tune, which may be separate from one another or ov^q>ping. 

Tbie pharmaceutical conqpositions may be, for exanq>le, compositions for enteiral, such as 
oral, rectal, aerosol inhalation or nasal administration, compositions for parenteral, such as 
intrav^ous or subcutaneous administration, or conq>ositions for transdermal adnunistration (e.g. 
passive or tontophoretic). 

Preferably, the phariimceutical compositions are adapted to oral or par^teral (especially 
oraO administration. Intravmous and oral, first and foremost oral, adminstration is considered to 
be of particular importance. Preferably both the COX-2 inhibitor and aspirin active ingredient are 
in oral form. 

The particular mode of adnunistration and the dosage may be selected by the attending 
physician taking into account the particulars of the patient, especiaDy age, weigjit, life style, 
activity level, etc . 

The dosage of the Agents of the Invention may depend on various foctors, such as 
effectiveness and duration of action of the active ingredient, mode of administration, warm- 
blooded species, and/or sex, age, weight and individual condition of the warm-blooded animal 

More particularly, the pharmaceutical compositions comprise an effective cyclooxygenase- 
2 inhibiting amount of COX-2 inhibitor or compound of formula I which is substantially free of 
cyclooxygenase-1 inhibiting activity and of side effects attributed thereto. 

The pharmacologically active conipounds of the mvention are usefol in the manufacture of 
phamiiaceutical compositions conQ>rising an effsctive amount thereof m conjunction or adnuxture 
with excipients or carriers suitable for either enteral or parenteral application. Preferred aie tablets 

7 



r 



wo 03/033001 



PCT/EP02/11380 



and gelatin capsules comprising the active ingredi^t together with a) diluratSt e.g. lactose, 
dextrose, sucrose* mannitol, sorbitol cellulose and/or glycine; b) hifaricants, e.g. silica* talcum, 
stearic acid, its magnesium or calcium salt and/or polyetfaylraeglycol; for tablets also c) binders 
e.g. magne^um ahmnnum silicate; starch paste, gelatin, tragacanth, methylcellulose, sodium 
carix)xymetbylcellulose and or polyvinylpyrrolidone; if desired d) disintegrants, e.g. starches, agar, 
alginic add or its sodium salt, or effervescent nuxtures; and/or e) absorbmts, colorants, flavors 
and sweeteners* Injectable conq)o^tions are preferably aqueous isotonic sohitions or susp^ions, 
and suppositories are advantageously prepared from fatty emulsions or suspensions. Said 
connpositions may be sterilized and/or contain adjuvants, such as preserving, staUlizing, wettiiig or 
emulsifying agents, solution promoters, salts for regulating the osmotic pressure and/or buffers. In 
addition, they may also contain oth^ therapeutically vahiable substances. Said compositions are 
prepared according to conventional mixing, granulating or coating methods, respectively, and 
contain about 0.1 to 75%, preferably about 1 to 50%, of the active ingredient. 

Tablets may be either fihn coated or enteric coated according to methods known in the art. 

Suitable formulations for transdermal application inchide an effective amount of a 
conq)ound of the mvention with carrier. Advantageous carriers inchide absorbable 
pharmacological^ acceptable solvents to assist passage through the skin of the host. For example, 
transdermal devices are in the form of a bandage comprising a backing memb^, a reservoir 
containing the conq)ound opdonalfy with carrim, optionally a rate controlling barrier to deliver 
the compound of the skin of the host at a controlled and predetermmed rate over a prolonged 
period of time, and means to secure the device to the skin. 

Suitable formulations for topical application, e.g. to the skin and eyes, include aqueous 
solutions, suspensions, ointments, creams, gels or sprayable formulations, for example, for delivery 
by aerosol or the like. Such topical delivery systems will in particular be appropriate for dermal 
application, e.g. for the treatment of skin cancer, for example, for prophylactic use in sun creams, 
lotions sprays and the like. In this regard it is noted that compounds of formula I are capable of 
absorbing UV rays in the range of 290-320 nm while allowing passage of tanning rays at high^ 
wavel^ghts. They are thus particularly suited for use in topical, including cosmetk formulations 
as aforesaid well-known in the art. Such may contain solubilizers, stabilizers, tonicity enhancing 
agents, bufG^ and preservatives. Formulations suitable for topical application can be prepared 
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e.g. as described in U.S. patent 4.784,808. Formulations for ocular administration can be 
prepared e.g. as described in U.S. patrat 4,829,088 and 4.960,799. 

The dosage of COX-2 inhibitor administered is dependent on the species of warm-blooded 
animal (mammal), the body weight, age and mdividual condition, and on the form of 
adnrinistration, A unit dosage for oral administration to a mammal of about 50 to 70 kg may 
contain between about 5 and 1000 mg, e.g. from 50-800 mg, preferably 100-500 mg of the active 
mgredient. 

COX-2 inhibitor formulations in single dose unit form contain preferably from about 1 % to 
about 90%, and formulations not in single dose unit form contain preferably from about 0.1% to 
about 20%, of the active ingredient. Single dose unit forms such as c^sules, tablets or dragfies 
contain e.g. from about Img to about lOOOmg of the active ingredient. 

COX-2 inhibitor pharmaceutical preparations for enteral and parenteral administration are, 
for example, those in dosage unit forms, such as dragfies, tablets or capsules and also ampoules. 
They are prepared in a manner known per se, for example by means of conventional mixing, 
granulating, confectioning, dissolving or lyophilising processes. For example, pharmaceutical 
preparatk)ns for oral administration can be obtamed by combining the active ingredient with solid 
carriers, where appropriate granulating a resulting mixture, and processmg the mixture or 
granulate, if desired or necessary after the addition of suitable adjuncts, into tablets or dragee 
cores. 

Other orally admmistrable pharmaceutical preparations are dry-filled capsules made of 
• gelatfai, and also soft, sealed capsules made of gelatin and a plasticiser, such as glycerol or 
sorbitol. The dry-filled capsules may contain the active ingredient in the form of a granulate, for 
example in admixture with fillers, such as lactose, binders, such as starches, and/or glidants, such 
as talc or magneshim stearate, and, where appropriate, stabilisers. In soft capsules the active 
ingredient is preferably dissolved or suspended in suitable liquids, such as fatty oils, paraflBn oil or 
liquid polyethylene glycols, it being possible also for stabilisers to be added; 

Parenteral formulations are especially injectable fluids that are effective in various manners, 
such as intravenously, intramuscularly, intrsperitoneally, intranasal^, intradermally or 
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subcutaneonsly. Such fhiids are prefoably isotonic aqneous sohtions or susp^ons which can be 
prepared before use, for example from lyophilised preparations which contain the active ingredient 
alone or togetfa^ with a phannaceutically acceptable carrier. Tlie pharmaceutical preparations may 
be sterilised and/or contain adjuncts, for example preservatives, stalnlism, wetting agents and/or 
enmlsifiers, sohibiHsers. salts for regulating tiie osmotic pressure and/or buffers. 

Suitable formulations for transdermal jq^plication include an efective amount of the active 
ingredient with carrier. Advantageous carriers inchide absorbable pharmacologically acceptable 
solvmts to assist passage through the skm of tiie host. Characteristically, transdermal devices arc 
in the form of a bandage comprising a backing member, a resCTVoir containing tiie confound 
optionaDy witii carriers, optional^ a rate controlling barrio to deliver die active ingredirait of tiie 
skin of the host at a controlled and predet^muned rate over a prolonged pedod of time, and means 
to secure the device to the skin. 

The following exanples are intended to iOustrate the inv^tion and are not to be construed 
as bemg limitatbns thereon. 

Fommlation Examples 
Example 1 

Wet ^anulated tablet composition 
Amount per tablet Ingredient 

25 mg COX-2 inhibitor 
79.7 mig Microcrystalline ceDuIose 
79.7 mg Lactose mooohydrate 
6 mg Hydroxypropyl cellulose 
8 mg Croscarmellose sodium 
0.6 mg Iron oxide 
1 mg Magnesium stearate 

Tablet dose strengths of between 5 and 125 mg can be accomodated by varying total wd^t, and 
the ratio of the first tiiree ingredients. General^ it is preferable to maintain a 1 : 1 ratio for 
microcrystalline cellulose: lactose monohydrate. 
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Example 2 




Wet ^raimlated tabk 


t composition 


Amount per tablet 


Li^iedient 


12.5 mg 


COX-2 inhibitor 


86 mg 


NficrociystaDine ceDulose 


86 mg 


Lactose monohydrate 


6 mg 


Hydioxypropyl ceMose 


8 mg 


Croscarmellose sodiom 


0.6 mg 


Iron oxide 


1 


Magnesium stearate 


Examples 




Wet fframilated tablet comoosition 


Amomit per tablet 


Ingredient 


10 mg 


COX-2 inhibitor 


87.2 mg 


Microcrystalline ceDulose 


87.2 mg 


Lactose monohydrate 


6 nig 


Hydroxypropyl ceDulose 


8 mg 


CroscarmeDose sodium 


0.6 mg 


Iron oxide 


1 mg 


Magneshim stearate 


Example 4 




Wet eranulated tablet comnosidon 


Amount oer tablet 


Ingredient 


5 mg 


COX-2 inhibitor 


89.7 mg 


MicrocrystaUine ceDulose 


89.7 mg 


Lactose monohydrate 


6 mg 


Hydroxypropyl ceDulose 


8 mg 


CroscarmeDose sodium 


0.6 mg 


Iron oxide 
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1 mg Magnesium stearate 

Directly compressed tab?et comppsition 

Amount per tablet Ingredient 

25 mg COX-2 inhibitor 

106.9 mg MicrocrystaDinecelhilose 

106.9 mg Lactose anhydrate ' 

7.5 mg Croscarmellose socBum 

3.7 mg Magnesium stearate 

Tablet dose strengths of betwera 5 and 125 mg can be accomodated by varying total tablet 
wei^t, and the ratio of the first three ingredients. Generall|y it is preferable to maintain a 1:1 ratio 
for microcrystaDine celhdoserlactose monohydrate. 

Examples 

Directly compressed tablet composition 

Amount per tablet rnpredient 

12.5 mg CbX-2 inhibitor 

113.2 mg Microcrystallinecettulose 

113.2 mg Lactose aniqrdrate 

7.5 mg Croscarmellose sodium 

3.7 mg Magnesium stearate 



Example? 

Directly compressed tablet composition 

Amount per tablet Ingredient 

10 mg COX-2 inhibitor 

42.5 mg Microcrystalline cellulose 

42.5 mg Lactose anhydrate 

4 mg CroscarmeDose sodhim 

1 mg Magneshmi stearate 
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Examples 

Directtv compressed tablet composition 
Amount per tablet Ingredient 



5 


mg 


COX-2 inhiUtor 


45 


mg 


Microciystalline ceOulose 


45 


mg 


Lactose anhydrate 


4 


mg 


CroscarmeDose sodium 


1 


mg 


Magnesium stearate 


Example 9 






Hard selatine 


icapsul 


!e composition 



Amount per capsule Ingredient 

25 mg COX-2 inhiWtor 

37 mg MtcrocrystaDine cellulose 

37 mg Lactose anhydrate 

1 mg Magnesium stearate 

1 capsule Hard gelatin capsule 

Capsule dose strengths of between 1 and SO mg can be accomodated by vai[ying total fill weight, 
and the ratio of the first three ingredients. Generally it is preferable to maintam a 1:1 ratio for 
microarystallme ceDuloserlactose monohydrate. 

Example 10 
Oral solution 

Amount per 5mL Ingredient 

50 mg COX-2 inhibitor 

to 5 mL with Polyethylene oxide 400 

Example 11 
Oral suspension 

Amount per 5mL dose Ingredient 
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101 mg COX-2 inhiUtor 

150 mg Polyvinylpyrrofidone 
Qral^p^enaion 

Amount per SmL dose Inprediait 

2.5 mg PolyoxyethylenesoiintanmoQolaiirate 
10 mg Benzoic add 

to 5 raL with sorbitol solution (70%) 



Suspaision dose strengths of between 1 and 50 mg/5 ml can be accomodated by varying the ratio 
of the first two ingredients. 



Example 12 

Intravenous irfusion 
Amount per 200 mL dose 

1 mg 

0.2 mg 

1.8 mg 
to200mL 



Injgredient 
COX.2 inhibitor 
Polyethylene oxide 400 
Sodium chloride 
Purified water 



Example 13 

Combination Tablet Preparation 

Tablets containing 25.0, 50.0 and 100.0 mg, respectively, of a GP nb/DIa receptor antagonist and 
25 mg COX-2 Inhibitor are prq)ared as illustrated below: 

Table for doses containing from 25-200 mg of aspirin and 25 mg COX-2 inhibitor 



Amount mp 



aspirin 


25.0 


80.0 


200.0 


COX-2 inhibitor 


25.0 


25.0 


25.0 


Microciystalline cellulose 


37.25 


100.0 


175.0 


Modified fiDod corn starch 


37.25 


4.25 


8J 
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Magnesium stearate 0.50 0.75 1.5 

Both active coit^unds, celliilose» and a poition of the com starch are mixed and granulated to 
10%' com starch paste. The resulting granulation is sieved, dried and blended with the remainder 
of Ote com starch and the magnesium stearate. The resulting granulation is thm compressed into 
tablets containing 25.0, 50.0, and 100.0 n^g, respectively, of GP Ilhdila recq)tor antagonist per 
tablet, and 25 mg COX-2 inhibitor, per tablet. 

Example 14 

Table 1 



Ingredient 


Amount per 200 mg 
tablet batdiO^ 


Core 




Granulation 




5-methyl-2-(2'-chloro-6*- 


50** 


fluoroanilino)phenylacetic acid dmg 




substance 




Microcrystalline cellulose, NF (PH 


12.85 






Lactose monohydrate, NF 


11.65 


Croscarmellose sodium, NF 


1 


Povidone, USP 


4 


Titanium dioxide, USP 


2 


Water, purified *** USP 


20.375 


Extra-granular Phase 




Microcrystalline ceUulose, NF (PH 


13 


102) 




Croscarmellose sodnmi, NF 


3 


Titanium dioxide, USP 


2 


Magnesium stearate, NF 


0.5 


Coating 




Opadry white 


2.801 **** ; 


Opadry yellow 


2.0 •*** 


Opadry red 


Q 4 **** 


Opadry black 


0.0504**** 


Water, purified ***, USP 


29.758 **** 
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The wei^t of drag substance is taken with r^rence to the dried substance (100 per 
cent) on the basis of the assay value (fectorization). The differeaice in weight is adjusted by the 
amount of ndcrociystalfine cellulose used 

*** Removed during processing. 

**** Includes a 50 % excess for loss during the coating process. 

Table 1 , above, sets out the formula for a batch of approximately 250,000 immediate 
release fflm-coated tablets of 5-methyl-2-(2*-chloro-6'-fluoroanilino)-phenylacetic acid. To make 
the tablets, titanium dioxide is dispersed in wato:, followed by the addition of povidone and mixing 
for 20 minutes to make a povidone/titanium dioxide suspaisioa The drug siabstance, lactose, 
microcrystalline cellulose, and croscarmellose are mbced in a high shear mfacer (e.g., a Collette 
Gral) for 5 minutes to form a drug mixture. The drug mixture is granulated in the higji shear mixer 
with the povidone/titanium dioxide suspension. The suspension is pun5>ed at a rate of 3 kg/min 
into the drug mixture. The resulting mkture is nuxed an additional 90 seconds after all the 
suspension is added. The wet granulation is dried m a fluid bed dryer, using an inlet air 
temperature of 50 °C. The residual water target is 3.5 % (with a permissMe range of 2.5 - 4.5 
%). The dried granulation is passed through a screen using a mill (oscillator) and a 30 mesh 
screen. The previous steps are repeated to make a second granulation. 

The extra-granular phase titanium dioxide is passed through a 60 mesh hand screen. The 
dry granulations are mixed with the extra-granular phase microcrystalline cellulose, croscarmellose 
sodium and titanium dioxide in a twin shell mixer for 300 revolutions to form a penultimate 
mixture. Magnesium stearate is passed through a 60 mesh hand screen and is mixed with the 
penultimate mixture in a twin shell liuxer for 50 revolutions to form a tableting nuxture. The 
tableting mixture is pressed into tablets using a tablet press and oval punches. 

The coating powders (Opadry) are mfaced with purified water to make a 15 % w/w coating 
suspension. The tablets are fikn coated with the coating suspension in a coatmg pan using 60 °C 
to 75 inlet air temperature. 

Table 2 sets out the contents of a 200 mg 5-methyl-2-(2*-chloro-6*- 
fluoroanilino)phenylacetic acid film*coated tablet. 
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Ii^redieiit 



Table2 
Theor^cal 
amount [mg] 



Function 



Core 

5-methyl-2-(2'-cMoro-6'- 200 
fluoroanilino)phenylacetic acid 
drag substance 

MicrocrystalBne cellulose (PH 51.4 
101) 

Lactose 46.6 

Povidone 16 

Titaniom dioxide 8 

Croscannellose sodium 4 

Water, purified* Q.S. 

Extragranular phase 

MicrocrystaDine cellulose (PH 52 
102) 

Croscannellose sodium 12 

Utamum dioxide 8 

Magnesium stearate 2 

Core weight 400 



Active substance 



Filler 

Fffler 

Bindtf 

Color 

Disintegrant 

Granulatmg 
ficpiid 

Filler 

Disintegrant 

Color 

Lubricant 



Coating 

Opadry white (OOFl 8296) 7.4676 Color 

Opadry yeUow (00F12951) 5.3312 Color 

Opadry red (00F15613) 1.0668 Color 

Opadry black (00F17713) 0.1344 Color 

Water, purified * Q.S. Coating solvent 

Total wdght 414 
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* xCTioved during processing 

In addition, the tablet fonnalations may contain 5-ineth^-2r(2'-chloro-6'-flaoroamlino)benzj4 
alcohol and/or 5-methyl-2-(2*-chloro-6'-fluoroanilino)benzoic acid in an amount betwcCT about 
0.01 and 2% by weight, more specifically between about 0.1 and 1. 

ainical Study 

The following clinical study is carried out using 5-methyl-2-(2'-chloro-6'-fluoroaniInio 
ph^jdacetic add (COX 189) as selective CX)X-2 inhibitor. 



Stxxdy no.^hase COX189 2408 (a conqpound of formula I) - GI outcome endpoint 
(Woriwide) 

The study is known as Lumiracoxib TARGET (Therapeutic COXl 89 
Arthritis Research & Gastrointestinal Event Trial) and consists of two 
parts: The study. CCOX189 01 17 (or COX189 TARGET I) is tiie first 
part; tiie study CCOX189 2332 (or COX189 TARGET n) is the 
second part. 

The design of both studies is idwitical, the only difference is the 
conq)araton naproxen 500 mg bid for study CCOX189 01 17 and 
ibuprofen 800 mg tid for study CCOX189A2332. The results of botii 
studies will be pooled. 



Status 
Title 



Objectives 
Primaiy 



A international, multicenter, stratified, randomized, double-blind, 
double-dummy, parallel-group, 52- week gastrointestinal safety study to 
demonstrate that COXl 89 (400 mg od) reduces the risk of developing 
complicated ulcers as compared to NSAIDS (naproxen, 500 mg bid 
and ibuprofen 800mg tid) in osteoarthritis. 

COX189 TARGET I and H: 

1) An at least a 50 % decrease of complicated ulcers (perforations, 
obstructions and bleedings) with COXl 89 as compared to NSAIDs 
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(nsproxen 500 mg bid and ibuprofen 800 dd) in patira^ 
takintg low-dose of aspirin. 
2) An at least a 44 % decrease of con^Scated ulcers (perfoiations, 
obstructions and bleedings) with CX)X189 as con^ared to NSAIDs 
(n^ioxCT 500 mg bid and ibuprofen 800 mg tid) in tlie overaD 



Secondary COX189 TARGET I and H: 

1) Assess cardiovascular and renal safety as well as the ovCTall safety 
and tolerability profile of COX189 as conspired to NSAIDs (n^roxen 
500 mg bid and ibuprofei 800 mg tid) in the overall patiait population, 

2) Assess the eflScacy of COX189 as compared to NSATOs (naproxen 
500 mg bid and ibuprofen 800 mg tid) in the overall patient population. 

Dedgn PG Parallel Group, AC Active Comparator Controlled, MC Multi 

Centre, OP Out Patient, RS Randomized stratified,' DBDD Double 
BImd Double Dummy 

IncL/ExcL Inchision critma: 

Criteria - Age: 50 y and above (no upper limit). 

- For OA patients: Patients with primary OA in any of the following 
joints with syn^toms for at least 3 months are eligible: hip, knee, or 
hand according to ACR critaia, spine, cervical or hmibar 
(confirmed by X-ray; with absrace of radicular symptoms). 

- H.pylori status: positive or negative eligible, serology testing at 

entry, investigators wiB remain blinded to the H.pylori status up to 
the end of the study. 

- Taking or requiring aspirin (75 mg -100 mg) for primary or 

secondary cardiovascular prevention. Patients should be on stable 
dose three months prior to enter the study. 

- \H^th a baseline pain assessment (Likert scale) in the affected joint 

(referred to as the target joint which is the most afiEected joint: most 
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pamfuQ of moderate* stvctt or extreme. 

- Requiring NSAIDS thnapy for treatmrat of OA regardless of 
whether or not they are currently receiving treatment. Patients win 
be ej^ted to require NSAID treatment for at least 12 months. 

- Patients who were inchded in any previous COX189 trial are 

allowed to enter this study (patients can particq>ate only in 
TARGET lorn). 

Exclusion criteria: 

The following patients will be excluded: 
The following patients wfll be excluded: 

- With the following secondary arthritis conditions: septic arthritis, 

inflammatory joint disease, gout, recurrent episodes of pseudogout, 
Paget's disease of bone, articular fracture, ochronosis, acromegaly, 
hemochromatosis, Wilson's disease, primary osteochondromatosis, 
heritable disordm (e.g! hypermobility), collagm gene mutations 

■ Jf condition is ACTIVE, then patient should be excluded 

■ If patient has history of these conditions, then patirat should only 
be excluded if the TARGET joint is affected 

- With other rheumatic diseases, including but not limited to 
uncontrolled gout (acute gouty artiiritis within the last 3 months), 
recurrent episodes of pseudogout (chondrocalcinosis without 
syn5)toms of pseudogout is allowed), primary fibromyalgia 
(secondary fibromyalgia is allowed in joints other than the target 
joint if, in the opinion of the investigator it will not interfere with 
pati^t*s pain assessment), systemic lupus erythematosus, 
ankylosing spondylitis, polymyositis or dermatomyositis, vasculitic 
syndromes, scleroderma, psoriasis arthritis, reactive arthritis, active 
rheumatic fever, Sjogren's syndrome, mixed connective tissue 
disease,Behcet's syndrome, and rheumatoid arthritis. 

- Active peptic ulcer disease within 30 days of study screening. 
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- HistoiyofPOBs. 

- Who have any previous gastric soig^ (e.g. resection or vs^otomy) 
with the exception of a siny)le suture of an nicer. 

- With a history of inflammatory bowel disease (e.g. ulcerative colitis 
or Crohns disease), or upper GI tract malignancies. With 
complicated diverticulosis. Wth a history of bleeding diathesis. 

- WTith evidence of hepatic (ALT, AST >1.5 x ULN, renal (seram 
creatinine >1.25 x ULN), total bilirubin >1.2 x ULN or blood 
coagulation disorders (i.e. hemophilia) or anemia (hemoglobin less 
than 2Qg/L below the lower limit of nonnal). 

- Who are currently taking proton pump inhibitors. or misoprostol 
Patients may not be wash-out to enter the study. 

- Who are takbg sUcralEaite. Patioits may be washed.out to enter the 
study. The washout pmod must be at least one month prior to 
screening. 

- Who aie currently on and high dose of H2 receptor antagonists 

(H2RA) e,g- ^ 40 mg / day of famotidine or mid dose (e.g. ^ 20 
mg but < 40 mg / day of femotidine). Low dose (e.g. < 20 mg / day 
of famotidine or equivalent) may not be stopped to ent^ the trial, if 
it is at least 4 weeks prior to entry mto the study. 

- Who have a cardiovascular history o£ 

■ coronary heart disease with ECG-evidence of sflent myocardial 
ischemia. 

■ congestive heart failure with synq>toms at rest or with minunal 
activity (NYHA class m-IV). 

■ unstable angina including: 

■ crescendo angina: episodes of angina increasing in frequency 

■ angina at rest and with minimal exertion including angina decubitus 
(without stimulation) 

■ nocturnal angina (angina at night) 

■ variant angina (Prinzmetal's angina). 
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- Who had one of the foDowing cardiovascDlar events occur wiOun 6 
months prior to soreemng : 

■ myocardial infarction or stroke 

■ underwent coronary artery bypass grafting or invasive coronary 
revascularization 

■ new-onset angma 

- Who have ischemic cerebrovascular or cardiovascular disease and 

are not on low dose (75-lOOmg/day) ASA (see Supplement 3b for 
a Hst of conditions). 

- WiHi cardio rhythm abnormalities (atrial fibrillation, ventricular 
fibrillation, atrial flutter, ventricular tachycardia (detected on the 
baseline ECG). 

* Who are taking anticoagulants (e.g. warfarin, low-molecular weight 
heparin) and anti-platetet aggregation agents (except low-dose 
aspirin 75 mg - 100 n^ / day for cardioprotection). 

Concomitant - antiarids are allowed if taken no more than twice per week for 
medications calcium supplementation only but regular use must be stopped at 

screening . A same antiacid should be used per country. 

Dose / regimen COXl 89: 400 mg od. Comparator: naproxen 500 mg bid and ibuprofen 
SOOmg tid.. 

Compliance: a patient will be considered . conq)liant for study 
medication intake if he/she takes 75% of planned daily doses. This also 
means that a patient can in con^liance with the protocol be off study 
drug for a maximum of 25% non consecutively of his/h^ time under 
study drug treatment. 

An interactive voice response system (IVRS) wiD be used in all 
countries. It will work through toll fi-ee lines in most languages, with a 
help line (in some languages) as back-up. Both will be available 24 h a 
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day, 7 days par week. 
Treatmrait 1-weA screwing + 52-week treatmoit + 4-week follow-up 

duration The trial (COX189 TARGET I and II) wffl be stopped when 156 expected 

foUow-up duration events are confirmed or when 52 weeks of treatment have hem achieved 
for all patients in the conibined studies. 
ALL PATIENTS DROPPING WILL BE FOLLOWED-UP: 
- All patients will be contacted (e.g. by phone) 4 weeks after 
discontinuation for suspected serious gastrointestinal events and for 
suspected selected cardiovascular events (myocardial infarction, stroke 
and cardiovascular death). 

Recruitment 39 weeks 
period 

Total* of #screwied # randomized # per arm # per center 

patioits 

TARGETI&n 22,408 



TARGET I or 11,204 
TARGET n 

Key Dates Protocol FPFV LPLV Report 

13 July 2001 24 Nov 2001 Dec 2003 May 2004 

Assessments 

Efficacy At all visits excepted Visit 1 and Visit 3 

- Patient (over the last week) and investigator assessment of disease 

activity u^ng a Likert scale: very good, good, fiur, poor, and very 
poor. 

- Patient pain assessment (owet die last 24h), using a Likert scale: none, 

mild, moderate, severe, extreme. 
Safety (no scheduled endoscopy) 



18,672 9,336 00X189/ 
9.336 NSAID 
(naproxen 3,168 and 
ibuprofen 3,168) 
9,336 4,668 16 
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Assessments: 

- ConipHcated ulcers of the uppo* GI tract detected by clinical ssonptoms 
or finding (not by scheduled endoscopy) 

- Myocardial infiraction, stroke and cardiovascular deaths 

- Central blinded review of clinical documentation for suspected cases of 
complicated ulcers and selected cardiovascular events (myocardial 
inflection, stroke and cardiovascular death) to categorize them 
accordmg to pre-specified definitions. This review will be performed 
by an faidependent GI Safety Committee made up of 2 
gastroenterologists and 1 epidemiologist and by a Cardiovascular and 
Cerebrovascular Safety Committee made up by 3 cardiologists and 2 
neurologists. These committees will define procedures for assessment 
and assess all suspected cases fi^m the Lumiracoxib TARGET study. 

- Vital signs, weight, ECG at baseline and md of study. Afl ECGs will 
be reviewed by central reading. 

- Serum chemistries, hematology, throu^ a central laboratory for all 
countries, performed at all visits eiqpected visits 2 and 6. 

- Pharmacograetic assessments if patient consent. 
PK None 

PD None 

List of examinations 

Prior concomitant medications, adverse events and^serious adverse events will be collected by 

using the standard forms. 

Visit schedule: 

Visit 1: Screening 

Visit 2: Baseline (randomization) 

Visit 3: 4 weeks/ (plus or minus 4 days) 

Visit 4: 13 weeks (plus or minus 2 weeks) 

Visit 5: 20 weeks (plus or minus 2 weeks) 
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Visit 6: 26 weeks (plm or mmus 2 weeks) 
Visit 7: 39 weeks (plus or minus 2 weeks) 
Visit 8: 52 weeks (plus or minus 2 weeks), or early discondnnation 

FoDoW'UP: by a phone call at 4 weeks after discontinuation for follow up on serious 
gastrointestinal events and for selected car<fiovascular events (myocardial infarction, stroke and 
cardiovascular death). 

About the number of patients: 

Randonrization will be stratified by age group (<65, 65 to 74, >74) airf by use of low dose aspirin 
by an IVRS system (4,524 ASA users (ca: 24%) and 14,148 non ASA usors (ca. 76%)). 

Statistical methods 

The trial is designed to demonstrate that a significant difference in time-to-event curves on 
con^licated ulcers of the upper gastrointestinal tract as compared to NSAIDs (naproxen and 
ibuprofen) . For the primary endpoint an exponential maximum likelihood test of equality of time- 
to-event curves with one-sided significance level of 0.025 will be performed. A Cox proportional 
hazard model will be used to compare the relative risk between the two treatment groups. 
Covariates included in this model will be treatment group indicator and strata of age and prior 
history of POBs. 

The calculation of sample size is based on the following assumptions: 

• A maximum individual foDow-up time (treatment duratbn) is one year. 

• The drop out rate is expected to be equal across treatment arms. Overall, a drop out rate of 
0.51 1 /year (^probability of 60 % that a patient is stiB in the trial after one year, if no event 
happened) is assumed. Other trials performed showed a higher drop out rate after start of 
indvidual treatment rather than during the conduct of the trial Therefore, it is e^qpected that 
13 % of enrolled patients will drop-out during the first month, 6 % for the second month, 6 % 
for the third month, 3 % for months 4-6 and 1 % for the last 6 months of individual treatment 
respectively. 
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■ • FbrPOBsinthegroupofpatients whkhareTOtonlow-^oseaspim 

an overall incidence rate of 1.30 % in both RA and OA patients (^hazard rate of 0.013 % / 
year) is expected: 

• Fbr POBs in the group of patients which are on low-dose aspirin and treated with NSAIDs, an 

ov^all incidence rate of 2.S0 % in both RA and OA pati^ts (=hazard rate of 0.02S % / year) 
is expected 

• For the primary analyses, the power will be 90 % to detect a 50% reduction m the incidence 
rate of complicated ulcers (hazard ratio of 0.50 for COX189 versus NSAIDs) m the COX189 
TARGET population of patients not taking low-dose aspirin. The powar will be 95 % to 
detect a 44 % reduction in the incidence rate of complicated ulcers (hazard ratio of 0.44 for 
CX)X189 versus NSAIDs) in the overall COX189 TARGET population. 

By using a generalized Lachin and Foulkes method, a sanqple size of 18,672 patients (9,336 in both 
treatment arms) is required to observe 156 serious GI events (56 in the COX189 treatment arm 
and 100 in the NSAIDs group) in the overall COX189 TARGET population. 
No. centers Over 400 sites for each sub study (COX189 01 17 & CXX)X189A2332) 

Target CSOs Worldwide: America/ Europe/Asia 
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C3LAIMS 

1 . A pharmaceutical composition for treatmoit of conditions in mammals which are 
responsive to COX-2 udiilution which comprises in combination an efiSsctive amount of a 
CX)X-2 inhitntor and low-dose aspirin, for simultaneous, sequ^al or separate use. 

2. Use of a COX-2 inhibitor for the preparation of a medicament, for use in combination with 
low-dose aspirin for treatm^ of conditions in mammals which are response to COX-2 
hihibition. 

3. A method of treating a patient suffering from a condition which is responsive to COX-2 
inhibition comprising administering to the patient an effective amount of a COX-2 inhibitor 
in combination with low-dose aspirin. 

4. . Use of low-dose aspirin to treat acute coronary ischemic syndrome, thrombosis, 

throniboembolism, thrombotic occlusion and reocchision, tranident ischemic attack, and 
&st or subsequent thrombotic stroke, in a patient having the condition, when the low-dose 
aspirin is administered in combination with an effective amount of a COX-2 faihibitor. 

5. A coropositon according to claim 1 in whidi the aspirin dose is a dose in the raiige from 
about 70 mg down to about lOmg or less (e.g. at least about 5 mg) per day. 

6. A conq)osition according to claim 1 in which the COX-2 inhiUtor is a compound or a 
phaimaceutically acceptable sah thereof, or any hydrate thereof selected from rofecoxib, 
etoricoxib, celecoxib (Celebrex), valdecoxib, parecoxib, Vioxx. or a 5-alkyl-2- 
arylanunophenylacetic acid derivative COX-2 inhibitor. e.g. COX189. 

7. A co^^>osition according to claim 6, in which the COX-2 inhibitor is a compound of 
formula I 
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(I) 



R3 



wherein 
R is methyl or ethyl; 
Ri is cUoro or fiubro; 
R2 is hydrogen or fluoro; . 

R3 is hydrogen, fluoro, chloro, methyU ethyl, medioxy, efhoxy or hydroxy; 
R4 is hydrogen or fluoro; and 
R5 is chloro, fluoro, trifluoromethyl or methyl; 
A pharmaceuticaOy acceptable salt thereof, or 
pharmaceutically acceptable prodrug esters thereof. 

8. A pharmaceutical composition for treatment of conditions in mammals which are 
responsive to COX-2 inhibition which con^rises m combination an effective amount of a 
conq>ound of fonnula I or a phannaceuticaOy accq>table salt or prodrug th^ eof as defined 
above and an effective amount of aspirin, for simultaneous, sequential or separate use. 

9. Use of a compound of fonnula I or a phamiaceutically acceptable salt or prodrug theieof 
for the preparation of a medicament, for use in combination with an effective amount of 
aspirin for treatment of conditions in mammals which are responsive to COX-2 inhibition. 

10. A method of treating a patient suffering from a condition which is responsive to COX-2 
inhibition comprising administering to the patient an effective amount of a conq)ound of 
formula I or a pharmaceutically acceptable salt or prodrug thereof in combination with an 
effective amount of aspirin. 
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11. A composition according to claim 8, in which the aspirin dose is a dose in the range from 
about lOmg to aijout 4obnig, more usaaDy from about 7Smg to about 325 mg pes day. 
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covered by the search. 
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